The coumarinic components of Poncirus trifoliata seeds were investigated. Two coumarins aurapten and 6-methoxy-7-geranyloxycoumarin were isolated and identified.
In a general research program on furocoumarins and coumarins from this plant we recently de scribed 4 the identification of the five furocouma rins, bergapten, imperatorin, isopimpinellin, prangenin and prangenin hydrate in the seeds obtained from ripe fruits of plants cultivated in the area of Padua. We are now reporting the isolation of two coumarinic derivatives, i. e. 7-geranyloxycoumarin (aurapten) and 6-methoxy-7-geranyloxycoumarin from these seeds.
R '= H R " = C 10H17O
2 R' = CH30 r " = c 10h 17o
For the isolation of these compounds the seeds were extracted with petroleum-ether, the less soluble furocoumarins separated out by filtration and the mother-liquors containing coumarins fractionated on a silica-gel column.
The main component eluted with petroleum-ether/ benzene (85/15) was a blue fluorescent compound, identified as 7-geranyloxycoumarin (1) (aurapten). The identification was based on elemental analysis (C19H220 3), m.p. 71 °C, IR, H'-NMR and UV spec tra5,6. Further evidence was based on the hydro lysis product of 1, identified as 7-hydroxycoumarin (umbelliferon) which, by methylation, gave 7-methoxycoumarin (erniarin).
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By increasing the polarity of the eluent the al ready described furocoumarins bergapten, impera torin and isopimpinellin were separated. The main component eluted with benzene/ethyl acetate (9/1) was a blue fluorescent compound identified as 6-methoxy-7-geranyloxycoumarin (2). 2 was cry stallized from ethanol: m.p. 87.5 -88 °C, elemental analysis and molecular weight for C20H24O4, UV spectrum characteristic of a 6,7-dialkoxycoumarin, unchanged by alkali addition. Hydrolysis of 2 gave a compound which, by direct comparison w'ith syn thetic samples of the two possible isomers 6-methoxy-7-hydroxycoumarin7 (scopoletin) and 6-hydroxy-7-methoxycoumarin8, proved to be scopo letin. These data suggested for compound 2 the iso meric structures 6-methoxy-7-geranyloxycoumarin or 6-methoxy-7-neryloxycoumarin. In the H'-NMR spectrum at 60 MHz the C2' vinyl proton appears as a triplet at 5.50 ppm (/ = 6.7 c/s), whereas at 90 MHz each peak splits into quartets (/ = 1.2 c/s). The ratio between the absorption at 2.14 and 2.09 ppm (2H each, C4' -H2 and C5' -H2) is about 1.5 : 2.5, in agreement with a C2' -C3' trans con formation in the alkenyl moiety 6 > 9. All the evidence suggests for the compound 2 the formula 6-methoxy-7-geranyloxycoumarin. Further fractions eluted from the silica-gel column with benzene/ethyl acetate (l/l) and ethylacetate gave a residue that we did not completely re solve. Preliminary investigations showed the pres ence of other coumarins in very small amounts, as well as limonoids.
Experimental Part
Melting points were determined in open capillary and were not corrected. The UV spectra were re corded on an Optica CF4 instrument; IR spectra (KBr pellets) on Perkin-Elmer 457; H-NMR spec tra (TMS internal standard, chemical shifts ex pressed in ppm) on Perkin-Elmer R-12 and Brucker 90 instruments. For TLC Merck 5715 silica-gel plates were used, moving solvent cyclohexane/ethyl acetate (65/35). The fluorescent spots were localized by exposure to UV light (Philips HPW 125,365 nm).
Extraction of seeds and chromatographic fractionation
The seeds obtained from ripe fruits were dried in an oven at 60 °C to constant weight and finely ground. The powder (3.3 kg) was exhaustively ex tracted with petroleum ether 30 -50 °C. The ex tract was concentrated and the solid crystalline material, separated by standing, filtered off. This procedure was repeated until all the crystallizable material was removed. The viscous residue (130 g), obtained by evaporation of the solvent, was applied to a column ( 0 7.8 cm) of 1100 g of deactivated silica-gel (5% water p/p) and eluted with a mixture of solvents of increasing polarity. Fractions of 200 ml were collected and reduced to a small volume by evaporation under vacuum. They were examined by TLC and those showing a similar chromatografic pattern pooled according to the scheme shown in Table I .
7-[ (3' ,7'-dimethyl-2' ,6'-octadienyl) oxyjcoumarin (aurapten)
The pooled fractions 222 -245 when concen trated gave a solid. This was crystallized from n- Elemental analysis:
C19H.,o03 Found: C 76.43; H 7.34, Calcd: C 76.48; H 7.43.
Molecular weight (osmometric method in benzene), found: 302.9, calcd: 298.37. The compound 1 (400 mg) was hydrolized in a mixture of acetic acid (2 ml) and sulfuric acid (0.2 ml). The precipitate obtained by standing at room temperature for two hours was filtered off and crystallized from ethyl acetate-n-exane: m.p. 221 -222 °C, elemental analysis C9H60 3. This com pound, when methylated with diazomethane in ether, gave a compound that, crystallized from methanol, melted at 114 °C, elemental analysiŝ 10^8^3 • From these data, together with further evidence obtained from mmp, UV and IR spectra and TLC behaviour, we could identify the hydrolysis product of 1 as 7-hydroxycoumarin (umbelliferon) and the methylated compound as 7-methoxycoumarin (erniarin). 
